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w * m 

1 .ft W © * ft 

« Ift * 7 9 * £ KfiJ:l/*l*v*fflV*fc7 , U7^7 
% > CD Mt£ 

r^T'i^^^-K-r* c DNA*IB£/Ctf2:fc 

<2) flic D N A*U K0llSri/7^7.S>t3 
9 X U*. 

(3) »c D NAAU KDl«7'l'7^72>iIic 
^ftaR*n«»l*B'*>$*l 4 7 * B 7' 4 

/ino^Tf F*3-rf *i £ ^ * d <; w 

I2»(2)«8a «<D» » K 7 ? * i K. 

(4) BtcDNAtfTfcOjgfc^RM C it 



ATC CCT TCT CAT CCT CTC CTC CTC CTC TCC CTT 
CCT CCA CTC CTA TTT CTC TCT CAC CCT CCC CCT 
ACC CCC ACC CCT CAA TCC AAC TCT CCT CTC ATC 
CTC AAA CTT CTA CAT" CCT CTC CCA CCC ACT CCT 
CCC ATC A AT CTC CCC CTC CAT CTC TTC ACA AAC 
CCT CCT CAT CAC ACC TCC GAG CCA TTT CCC TCT 
CCC AAA ACC ACT CAC TCT GCA GAG CTC CAT CCC 
CTC ACA ACT GAG GAG CAA TTT CTA CAA CCC ATA 
TAC AAA GTG CAA ATA CAC ACC AAA TCT TAC TCC 
AAC CCA CTT CCC ATC TCC CCA TTC CAT CAC CAT 
CCA CAC GTG CTA TTC ACA GCC AAC CAC TCC GCC 
CCC CCC CGC TAC ACC ATT CCC GCC CTC CTC ACC 
CCC TAC TCC TAT TCC ACC ACC CCT CTC CTC ACC 
A AT CCC AAG CAA TCA 

(5) ttcDNA*<thCDEW7U7^7i>ae 
?ft>*Dtt«n4ft2 4 7 * B 7 

ti fc*(2)iSgE£t<D3fl|ft*.7? % X K. 

(6) KcDNAtfTKoafc*K*J*£Cae* 
BrK"U&*tt£?* <5)m E2fi<D»tt*79X$ K. 
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(7) BcDNA*iPAPa*i«»oH5l7b7A 
7i>t3-rt?afc : FT*«WK*(l)JaKfl 
CO ffl Jft X 7 9 * 4 K. 

(8) ttcDNAtHFAPiSaifcoRMruyA 

? * £ C ft & ft (7)fl tZWLO&to X7 ? Z Z K. 
(0) ttcDNAAJTKOilfifRJ'lt^Ciief 

m n T? * * ff) K » (I0)JS £ © CD Iflffti7^i K. 
GCC CCT ACG GCC ACC GGT GAA TCC AAC TCT CCT 
CTG ATC CTC AAA CTT CTA CAT GCT CTC CCA GGC 
ACT CCT GCC ATC AAT GTG CCC ATC CAT CTC TTC 
ACA AAG GCT GCT CAT GAC ACC TCC GAG CCA TTT 
GCC TCT GGG AAA ACC ACT GAG TCT GGA GAG CTG 
CAT GGG CTC ACA ACT GAG GAC GAA TTT CTA GAA 
GGG ATA TAC AAA GTG GAA ATA GAC ACC AAA TCT 
TAC TGG AAG CCA CTT GGC ATC TCC CCA TTC CAT 
GAG CAT GCA GAC GTG GTA TTC ACA GCC AAC GAC 
TCC CCC CCC CGC CGC TAC ACC ATT GCC CCC CTG 
CTG ACC CCC TAC TCC TAT TCC ACC ACG CCT GTC 
GTC ACC AAT CCC AAG GAA TCA 

(12) WK*(l)JBOttlftit79nFtB5 Sac 
charonyces cerevls i ae CHAT * £ t C J; ■} B 

(13) »7l/7^7i>«« t K0iEff7l/7^7i 

(14) H7l/7A70tfk Y <D X M 7 U 7 A> 7 3. 



1-117790 (2) 

ATG GCT TCT CAT CCT CTC CTC CTC CTC TGC CTT 
GCT CCA CTG CTA TTT GTG TCT GAG CCT CGC CCT 
ACG GCC ACC GGT GAA TCC AAG TCT CCT CTC ATC 
CTC AAA CTT CTA GAT CCT GTC CGA GCC ACT CCT 
GCC ATC AAT GTG GCC ATG CAT CTG TTC ACA AAG 
CCT CCT CAT GAC ACC TGC GAG CCA TTT CCC TCT 
GGG AAA ACC ACT GAG TCT GCA GAG CTG CAT CCC 
CTC ACA ACT GAG GAG GAA TTT GTA GAA GGG ATA 
TAC AAA GTG GAA ATA GAC ACC AAA TCT TAC TCC 
AAG CCA CTT CGC ATC TCC CCA TTC CAT CAG CAT 
CCA GAG CTC GTA TTC ACA CCC AAC CAC TCC CGC 
CCC CGC CCC TAC ACC ATT GCC CCC CTG CTC ACC 
CCC TAC TCC TAT TCC ACC ACG GCT CTC GTC ACC 
AAT CCC AAG GAA TGA 

<I0) ttcDNAtfFAP£*#8'3*B7l'7/U 
7*>il£^*>e>flK?n**2 1 * B * » 1 
47*B7W»«T(D^7f F«3-KT«a 
£?*£CttK*(7)8£tt<Dfll»*.:7?;i£ K. 
(11) LA c D N A tfiT 12(0 it &f EI4 =6 £ Cat &=f- 

>T**tf£&(m8Ktt<DUS£. 

*nmu+ t*<D7U7*7£>*:>-K-r* 

cDNA*«iiX,tf»»*.79:*iF\ *$ <k 1/ C 

7 7*7 s > ©iifcfcGBr *. rtt*>-&* u 

VlEX? U 7 A>7 Z 55 UU* F A P ft # CD ft 
?»ffl7l/7A7i^f3-Ft«cDNA»i^ 

^5>*-Cfflt3nfc«*ft3iatt** C.7D*- 

9 - ) ®TScaax,*«tt;i79;**K*f^ 
u* cn*8S**TS£*n*7U7 

A70 (iE1R7U7^7i>4)U<lin3I7V 
71^7*75 >ttlfilfa*C. 300 /i */■!£!*?? 

7jr*iflimBa<DOi:-PTatK m * t a c n a< 
4 as t»*a55,ooo©a£* t i/T8ft is 
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ftifi. H*tt <fc 0 30* g © A ij > *ty * > C 

o-f K-a-a/<*- <FAP) O^Bta<*» 
jft^-sTl^C^^n^^C^H, * © DNA* M 

*3a7U7/l':r*>©JH»«©A i £ 

^w^ts**^*** 1 *?>*:**© a. 3 

<D « * ffl l>T7l/7A7Ot0<ll»B7l' 

BI£»»S*,fcVtt»*eJ;*7U7*:rs;/© 

^CPJfl4J*-?fc*3J7U7^75>C|BtT<» 
t» © T ft £« 

*»H©;7l/7*74;>©M£K*^Ttt* * 

* © * £ y-CE*)hfe»«(07Dt-5-OT 
gC7U7^7i>il£?taiiC:ki:J:57 

i/7^7i>ae : ffl5i'<^^-t»«. w©jl 

Kl/T»^n«7l/7A7i>a£^««79 
ni. C©JBKI£a»S** «)8l/fc««ffl7D 

n»ia©7i/7A70tfia?hi. 
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fct h A3U(07l/7^7Oae^ R 317 U 7 
^T^ae^ (hit» et al.Biochei. Biophys. 

Res. Coiaun. 124, 558-564 1984)*ffll^ A IB 
C^tlBia*8ii:l/t7l/7^71>(DJl5l«K 

SS*tt»*ni\ ^HBtTBii: UfcftfllOUA 
tt *Ht c » fc. f®fl»$t:«A9I«$U»Q 
tfiik btffl^fc7l'7/l'7i > CD B B C 9 I* 

T«w*a*afc»». »«©ate*fc*»H©a 

e*fc*3#**-3»3©7o : £-?-©SJWTtc 

7U7A7oae^t«iiACKi/^aiftiD 

7Ot0D^f Jl. ft«*fl5ttH**r57U 
7A74>t»SUKU*«U. *ft W * 

£ftQ<D7c&£<fc o in vltroT AaWUft 

* ©» fc© 7 i ;K%«H**fc7U7^70 

7*73>tSRCA*b<9«*atB«C4A 

* <, © T ft 0 . ^»oBi5a©Elfliti:^^t, 
tt * © i£ T fc ^«»^«llltfti|^OJ;n 
t >ifattC&$r*£*0©&ftttB : 7-©tSA«<9 

itr*ct©at(r>eac>TS?&*>-3tt37 k©7 

©Tft*. nCtt, ««©A^tiBBl/T«n*« 
ft o fc* »a37l/7A7i>C-3K^ *9tm 

ic * OHffin *i « ** * *u :n«»acu^ 

SPRC£«r * C t ** olttfc fit 0. ^IIOFAP 

cnr^sf^u^d <mR*-**>©fc%**n*. 

KTi:*Jl9H0tt»i797n'. IB » Is & » 
«AU*ncj;57l/7A7S>©4BC^ 
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(t) 7l/7A7i>il£f 

*»WCHH$h*7l'7*7 , i:'*3-KT 
* c D N A tt. fch<D§f«JJt*>39Ml/fciiRNA*tti 

7*7s>ate*tt7U7*74>2ifi*3-K 

* ft W C * ^ T 89 »*nfc7l/7A7i> cOHA 
ti, 669Jft * tt 0* 74/M*3-Kr*« 

cDNAU5'-#n CI 26. 3 ' - # B W « * t£ 16! <D 

& x « * * tr. 

W*^1T * DNA«M-iH*IIB7 9 * i F Okaya.a- 
Bery< ? * - * <; ^dC, dC& tC «fc *> If- A * n fc 
^Ot, ii Pat I •PyuDT»itT7l/7/l'7 

s>ate*»rtf*«K «a<D7?*iK*jsctn 

f *. &*U:i5 0, JS»7U7^7i>titttttt 

i/7^7o«Dae?ii» iEffru7^7i>iS 

(2) * > fi> « 9 9 - 

z o p> a © a t U T tt, 79;s 

tt DNAE fl, W it t* » « * <* © tt ** C £' » tt » NA 
EM (arsl), 2 *i »0NA© tt K efc 5! DNAR 5»| ( 

3 © a * ^? - a - tt % a e * a* £ a n *. c © 

7f V>841£^ H;7n7>Sti!fi^ 



»ra j Fi-ii77no(4) 

20* 707 rata-fif^-*-* 

a- 7 * K ©" » £ * 3 - f'f 5iifc^Hi!>lS!*l/ 

© atg*> W k & £ * n * fc at>* acifi^^^+h 
* *« * *-C7L/7/l<7*i'a£ : ?**8*i&CFS! 
CKIttSKI'fcttS ATG* It tn *. Z XXifl t 

tt *J8«Ti«^«7l/7^7Uilfc^tt» 

»2iau:^rttSE^$« r ? <»©c053£*n* 

i (D ? Q ft l\ 

* fc, H527'U7^7i>*3-Kr«aG^ 
4>* FAPa*©JffKJ;»>WttLrfc iRHAJ: ») ft 
CtT»B7U7^7i> * 3 -rt«eONA 

70i!fifKJi|ttt«lT. 1 tt * © >8 U*> 
tt<, '7U 7*7 4 ySfi?OBRB)i 3 F > £ 
+ lt bfcil^lCin 149* 0 ( + 149) O f F f > il 7 

79^i K^t8»t«ft«>d^«A DNABPK W it 
tf Co1EIJft©7 9 * i K <oa««Sjft©DNAEM(ori 
>* *i »ai/<tt*6CJBHI£ift*IB»©aiR 
^-a-tttsatc^tatr. £©»***-*- 

<Diie^ttTtt7>ei/OHIlilfe^ a •* 

70>«ttiie^ y>«ttae 

& n *. c © «k -5 tt * w n DNAfc u t 7 > if f > 
» £ a e * t * ► ? * -r * v>Httae?««r 

* p8R322# — ftCftJBfttlTt**. 

07U7*74>*Si*tt« 
fcabC&RttJBWagiDIBia* (7d%-^t) 
u:tt»Sti»*<D<>©*«fl3n*n*. ffU^7a 
*-*-©WfcUTtt, »tt7*;77y-'«7 

Dt-^-*y*?A7^f rft royt 
--e7a*-*-©Jt3u:***Su:(*»*:»* 
*F©#Bftfc*tT$7D*^*-«t>t¥«f*ft*. 
W tt - W fc l/TRtf©8>«ttB8tt*a7 7 * 



-634- 



t * 60,oooy ji y > © tit »; ^ 7 * K ( pbo) ©7d 
& 73 x* r-d # o *) y m n - * 

© J; d */ * h^^^5-C0ttaW*lWt4. 

b T arsU 2 v or \ % * U a 4 V > & & & ( Le 

u2) tttJ5»«mt*BB79^i KpBR322fc 
JfcH*£fc1rfci/ + r -A"* £ * -PAM82 (ft HE 
59-36699) T * H tl U o ST <0 A 3 C b T « SB 
* fl *. 

B 9 S288C DMA A >£<fc9f3$nfcffl>lH11tttt* 

^77^--tf*«i«r«6o.oooyA P >©#»;** 
7**k (p6o> ©afi£**£t;tt8ooojs**i (8Kb) 

<0 ffl IB B* EcoR I m * CPNAS. 77«. 6541 - 654 
51. (1980)8 * tfPNAS, 79«* 2157-2161H* 
(1982)*$ K] * £ *i CD * SS 9 7 9 2 K PBR322 
[Sutcl iff e, J.G.pCold Spring Harbor Syaposiu 

arsl-Trpl* £ C « UU * CO Trp 1 it fig * W ^ « W 
BBHIndHI©Ba»tt*lflJJr*lf*» 

± KpAT26© Hind ID 85fcCBS©0-r i> > » £ a 
<Leu2) t2/i»0HA©ttli C tfr JS ON A E M ( 
2iiori) * £ CHindlD W Jt" (Tone, A., Cuerry, 
P., Vichener, R.B.; J. Bachteriot, 141, 413- 
416, I980**|@) **Ar*. iOJt^l/Tfi 
$n«7n5 K ** f + Y A"* 2 9 - pAT77 < Kl 
© 59-36699* * K) T * *. 

C©pAT77tl r ^HBOafi^t 0TP8R322(0 7 

>t.j/'j>Httae? cap') * c ecor i a*Q» 

* Sal I Wfc * X * *f b. -#B«©ae**bX, 
pBR322fc a £ 0 fc EcoR I & ft £ 9arsU-2jiorL 

* * 7 7*-,*a£l 6 ©i:f£*> i 5>Sa1 I 8*1)2 * X * 

* bX * © EcoR I 8 J: l/Sal I ffi ul Ti £ ti 

^^waiae^tBeae^ ««■» * ^ fc * a t * 

o T ^ *. 3 CO pAT77tt ^RQ W C *J t> X tt PBR32 
2© » M IS j& ONAR *J (ori )C * 9 ** W-b* 2 fc ft 3 
WC4J^Tttarslt)J:Lr2iioriCJ; 0 * J8 *I ftE fc 
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■ ,43£* 77-90m. ( 1979)* $ g ] CO EcoR I B & 

tt S Z co8KbONA»r * U JW K ft *Sal I © K » to * 
^ 2.8Kb t 5.2Kb d ^ tt i Kl « C 1 S W 2.8 
Kbft it p BR322CO 7 > ^ f'i > » il ^ « C ft « 
A $ C » A * * T *. 

C CO 7 9 2 * K * Sd « ft *.Sa I I X « ffi b* * 6 
C T40HA'; # - * C A 0«7--***T pBR322CO 
SallWia#>*Btt*a:77*-*ae : f»r>tco 
5.2Kbftl *fc ■» fc 7 9 X * K * CtV*pAT25fc 
* r *. Z ©pAT25tt PBR322© 7>*f'J>«tta 
£ ? * * C EcoR I «tt * * Sal I 8&tt*T©tt3.7 

EcoR 1 »fi^<=>Sai I 6pta*T CO n 2 .8KbCD W ** 

T? * 4. "3 S JiEpAT25CDEcoR I fflbl C ft 3 
© B t» « » C j&R ^ DNA.B94 (arsl) « «k U B « © 
Trplit * £ C 1 .4Kb©EcoR I ft* [Pro. NAS, 

76«. 1035- 1039H. <1979)«0R3 
»^tlfc7 9^i K * P AT26 tftti. fltfii© 

J?SKC©79^5 K tt * IR^-*-c 

l/T7ni"i>fifiilfc? <Ap') fiJ;l/a^i/ 
(Leu2) «fl b X H 0* * IB B* B 

eB©^rn©tti&rtT*)«tJiTa. i/+r^^ 

ATM. BIJ8 1ftA79^KTB*<cJB»lEl!l 
r?SBC5oTU, ^HBoafic^UMt^^ti 

t <> isi a tt 

c©jt^ttf* - pAT77 t si B * 

Sa i 1 X % b X 51 8 * *• -o^X Z *■* X 4 V X 
5 b 7 BAUlTfcaT «.CtC-Jl 9itt*77 

-sobp© ii5iT©a^ttiPCiixifbn. x * v x 

J:Kfl)Jl^t:i/Tl»tt*7 7 7 5-t*<liSiie 
^AfiBt)b <U#i&u:-t©±8SfiB^*l^^bfc© 
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5. ico©Du:^)SifcU5?«<0^>*"* H*. 
txsaii »/ > a - * fc « xho i ';>#-**fli&*w 

iS * © J: a -33bp* Tttfelffc** 
id, pAM82T ft 

*tt<a*nfi*tt«cfctf'ea£&& v m a <d a 

* <* £ * - pAM82£ Wl/TW*ftW#^U:ji 
H 59-36699* I, T« ft thBt * tl *C * *K fc\ C 
<DpAH82* 1f 9*B4*7 •-bue^xAH22U:aii 
A,tf<>tD (1f9^a5'b7*tHri'i AH22/PAM 
82) U»Iifft*»3l3f t bT«tt*nt^ 5. 
(3) 7UTA>7Z>&& : ?-A&7?Z± K 

*»9j<o«»ji79x*K* r«*)*7i/7* 

(5) JUH«m»«o«*ii«tc/7'i/7;u7i><D 

tt©7u7*7*>**&*. :®4^ m^fetr 
w *. tf. ittjra775-«7nt-y 

i;>**3C«*CTatt©*B*ft#TtC»?»8* 
«C»bMTIttn77^-<7D ! t-y- 
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Cr^PEBR, 01 * tf Sal I * fc iiXho I U1T» 
S U T R18 * ^£11271/7^70 DNA* 

fc<,©o#*awi/* a«i:r«ffliftii75Xi 

K * *. 

TmanfeajmsmascaK^-A-ae^e: 

t i ( Saccharoaycee cerevisfae) AH22 C a 
Ieu2 his4 Can I <Cir*)3 . ^*;AnU^tl/ 
fcf */ i ( Saccharoayces cerevisiae) AH22 pho80 
C a teu2 hls4 Canl (Cir*) pho803 ft g « Jfl l« 
*. J:fia»jl79X5K^IIBCTttH*tt 

* Kffl«*#trA7U7^7i>ilG : ?'*fflV>te 
iSftCtt* *©tt*ffl**Jtl/H*KaBDC#«J 

*ni&7i/7^7i>*<^*c:»W*ti«, «t 
ffii^»«(Da!3it: mxu Pho8osc a » * m 

l> fc tl # K Bltt*^77 ^--B7D^-^- 
«H)i»jtti^$^tfc<t:S)SrU>«Utt<, 
tt£ Ht£ift»**fi»tt«l/TMS©7U7;i>7 

7i/7*7s>***«tt4>c£tt. fttun«a 
r *> m m t » *. 

* M l : ri7^700ftlB 

(i)7^7*7s >a£*©BM 

( I )aRNA<0« It 
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Chirgwin et al, B i ochea i s t ry , 24 5294-5299, 
1979) © ys IZ Vt o T* ■ RNAtWHbfc. 

(n)cDNA©3«5SJtl/*:iaHHBI01©lt2HtK»fc 
fSTKJtSI&fc aRNAJCfccrtC Okayaaa- Bergfc ( 
Okayaaa, H. and Berg, P., Hoi. Cell Biol. 2, 

161 - 170, 1982) C X »K cDNA * £ C 7 9 * i F 
Z ft U b*£n**:IBSH8l01tCJ£H*itt b, cONA 

(lD)7b 7 A>7 X > cDNA© R! 3£ 
Kandaft (Kanda, V. et al, J . Biol. Chea., 
249, 6796-6805, 1974) C «fc o T W *> *> K * n T 

*»-cin a Mc ffl a r * 0 » ©6 js DNAiea * -6 j$ u 

cn*Vallacefc (Wallace, R.B. et al, Nuclei 
c Acids Res., 6, 3543-3557, 1979) © 7i £ IZ X 
0 < r**»P) ATPT 9 *C * cn*7O-7c;0 
T c 0 N A 9 -f79»;-©7^ i ;-->^*tfl^ 7 
U7/W7S>aG**SC*Btt*»l/li3bfc. 
(IV)7975 F DNA© 03 It 

ttfcbfc7925FT**) * » *. 
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